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(57) Abstract 

PROBLEM TO BE SOLVED: To make it possible to 
perform sure identification without forcing an unnatural 
posture to a person to be identified, severely limiting 
illumination conditions, and without using a camera 
having many pixels. 

SOLUTION: The iris pattern and face pattern are 
respectively obtained from the image, which has been 
photographed by a camera 1, of a person to be identified 
in an iris recognizing part 12 and a face recognizing 
part 13 and collated with an iris pattern and a face 
pattern registered in advance and respective degrees of 
similarity are found. These degrees of similarity of 
iris pattern and face pattern are coupled by a 
similarity degree coupling part 14, and based on the 
coupled result a total judgement part 15 judges whether 
or not the iris pattern and face pattern provided from 
the image of the person to be identified show the same 
figure as the iris pattern and face pattern used for 
collation. 
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1 

t»m*s:W£tz>z.k&¥fWik-t-z>mAmmm. w 

Afo&Wi&l-ZJJtyk. 

aft, rogir«ia6cti:oTej9tn^i%fcT'r y 

JSSrttWLTT'l' y^^^->Sr»5«f«ttW«ftt. 2« 

&G-tz>T<{ vxmvmt, 20 
- yim-^i-m^^tiT^ y - >R.vm$i'<f - ^ 

a LT#fc7^ y - - V«r, ^» 

SSSn-Ci/^TW' y^^-^S:t/iiSa^^->i:fl9 

^-ADotwtiv^, r>f y^/^-v'OSifii* 
kmm'<*-'y<z>mmti:8i&Lx. t©»^is*K* 

- ^asjH£.|j:fljvx;fcr w y - v&t/ffiSt^ 

[gS*)B4] fS*«3f2ttcol@A®»J«ei-*5^-C, 50 



0-137221 

2 

£ 0?* * 7 HW& LfcBi«*» TV y * SrW •? ttj-f ftfr«i 

jaw, ^w8ir*a3ffifi»J-J;oTiajt>m**tfcr-f y^«?# 

mmk^^nmm^tkiti-riimmm^ zv>m*&m 
m^mm £ titzm«HD¥?mzt&m \,xmm'<f - ^«r# 

wet ■< v x&mia<om'&m*t>& bfrx < 5 y ^ 

<o^J$«tcS<5^-c«[»BiJ«-<75iii«)S>t>#fcr-i' y x 

- >Rxm®.<><* ->k isi-a«»w h<»t>>m>i:Pife-r 

S»^J^»Sr{S^ifc r t Sr«ftat-r5<®A»SiJKBo 
[§ft*£ 5 1 l RXJ 3 IB«»ffl ASSS'J3fiE»c*5 

Sr. 

T=k *R, + (1 -k) * R f 

t : m&m&im 

r, :mmz.£zmM& 

k : ^ft (1 >k) 

k^m\z£Q, te&-ft>z.kt:<tlfmk1-t>mAmm 
fS. a 

w Lttfcr -r y xs<? - ^RxmitL'** - y^-t l 



3 

r <o $ * 9 »wm t fcB«*» e> r ^ y * t> m-tiMa 
-rzm&&&t®k. 

«rl»Eli*#»»fc«» $ *vt v ^5 - y k IS* 

8 ] 6 £«<0fl AWMttBK:*sv ^ 

- k &«« k ir 6 IAMISSo 

ofiAMsussiifcis^-t, 

5a*4ME»*«*.fcr k fc«*i-r*«A«»JIHfc 

«w«a«9BMi-k:**v*-c. 

r-< v^m^^ykm^m^^y^m^. 

«»«fcT6«A»»j«K. 

[0 0 0 1 1 

»^IB«or^ y^SrfflfflLTfflASrWS'l+SflA 
10 0 0 2] 

[tt*«>tt«] A»«l!iriifc*3ll£KI-«t9*5l*fP 
5f-^l:r^t^t5i^ Xfctt«J£<Z>Affltf>*a* 
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4 

<Dj&*#*.fe*K fc*VMi:j|jBI* turves toioi 
tt ABB^BS^-^fc^^^ y **r#Jffl LT<BA«r 

9 fctf>I£» fcSttKXv^v^ » tft # & $ <z> 

[0004] a i 2 nr-f y *«t«jb Lfcft#o-»w 

10 Xil*«fc*A*«rtf5*^9 9) , 2 fir 

a-r*t>fett*a«r*T 5 3»*;i<oiitr&affi2 
» 3 a> 6iit < s T*f y - >>&m&»w» s 

tt^«>**^>A*»<oT-f y *^~vaw;te>jfc/o> 

20 [0005] ei±^«4ici:o-c»aj*^sa©itd^ 
kPjT>f y — A#wt>^a»sa>££Jj£i' 

[0 00 6] ftfc, ±SRLfc*tft©fPffll2lol/^TRWr 
Hi 3«r-f !) ^/^-y©S*e- K*0»1? 
I(g$:^-r^ci— ^-r— h-Cfe!9, E114fir^y^^^ 

30 — xomm*:— K^^nssr^-r^n—^^- h-cs> 
[0007] aflrr-^t^i**^*****^ 7ii^ 

a«fP2X»mu#^B«^b8Sffi^«l0ttiL (gBW<7>fa: 
twffl^WL) ^trt>tL (S2) , K(-, roggSPoffi 
«a>b@£>#J9tiiL (l^ffiffi<^Si|»?tab) (S3) , 

(S4) „ 

[0 0 0 8] z<DW9ti\£tiit7<t l J xn&to&ftWtib 
UJ**i6 (S5) o **WK:tt, T>f y^4r^»ft»W 

(S6) , 2^-^i: LT=i— K<bS*VC (S7) , 

»J*WU:2 5 6;<4 bfiflEcDT-Y y^ 3— K*«r>r 
50 /^-yt LT^fife^tbSo 



5 

[0 0 0 9) Z<0£l\Zl*X2u8L$titzT4 !)^- 
3ft«frMin*n, W#W»tt5lJ:«*S;fta <S8) o & 

X 5 fcW*»lr«5 (c«»<7>A^T^ y 

[0 0 10] *i\ «WS'J#cO«tt«A^ (si) , SSW 
OWSffiL (S2) , gcr)«l!9ttiL (S3) , &U*T>( 
y*0$J9liiL (S4) <0*»«d*S«E«»l*0»^t 

ipifittcairALatv 2 -cm^ftfrtiittk. ta y 

W (S5) . JEm.it (S6) , ftV = -K<t (S7) © 
[0 0 1 l ] &fifcS;fcfcT-< y ^^-VttW*»4fc: 

(ss) o ^com&cDm&mw^^ ^$t/<rm 
[0012] :«^4ws&ia^w^^r 

a*. BR^»»»sa>*<DiH-frLfcr>f y yfclp! 
— Att^fc^d^i^W^SrfT 5 (S9) c 

[0 0 13] rc^m'i^- Kf^t5J#^JiT 
14, L"CIW*3»»6|£B»**brv^5if«) (it 

^i-^ty*^— yaM*joT^a«*o* r> 1 » 1 

-y y * * — v<z> 5 t><oiH-&-r ^ # * — y p>-f . 
«»SKTt^#*A«)T^ y^/^-vco*^^ * 

[ooi4] \n\o>m&<o%&\^ Ba*«4tt, 1 

oor-Y y^^-y«rffi^*fi*«:»tfiU 

fcr-Y y ytdspi— a*^x>^"^*>s^s*^ 

[0 0 15] l»nfl9K*©«*^tt % M£tt4ttH(g' 



(4) W§8¥ 1 0-1 3 7 2 2 1 

6 

6 ft, ® lffi*>^V>(4±ffi m fi)rcoffiffiia«r loWv^tt 

bhfc7>f s^-^ m&vitx<oyj y 

ytJH-frLfcr>f y vt^- Ateo 

t> <D T *> 5 *»g A^K8»J *rfr 5 o 
10 [0016] 

fcr-f y ^©■AlHW-crauwiilttt, 4ftft 

[0 0 17] r.«0J:5*BB««r«*-f«Ji^ Sfc«£>3: 

SfiAWJS'l^BSr^m-r ^ w k T?fc5 0 
30 [0019] 

w y - y wffi^^ - ^ t it ^ a^no 

f^-A^t>^^^^*J^i"S-^^«FtRi:-r6o 

40 [0 0 2 0] 

l&oBffi^lft^'r^o Hltt**WliJ:5«iA«»H6« 
OSBWJHBM:, A*^»«ftft5*^ 7 1 , **7&j] 

^bbirj i i , r y i 2 , im&mw is. m 
(asfe^ai 4, sfc xvw&zfrx 

[0021] ^^^W^^ESPi 114^^7 l 
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1 0- 1 3 7 2 2 1 



[00 2 2] y*SB8£l$ 1 2tC*W5 2-4<Z>*8& 
(^1 3l^tyt«^®*tHI-cot><D"e, #86881885 

«&z£*&£Wi 4 is, r-r y^ssasM 2<z>f*a<£«s 

-5t>eot\ ^«^i swu ®fiaa*s^ai 4^^,a§ 
ent < s^^eis:^^«ias'i#^T-f y ^sswsffli i 
2^^»as5&t^is^28ffl6toi 3 com^^u i o 

[0 0 2 31 M:, C^J:5ft«J*lcJ:6*B<ofPffllc 
0 2o©*-K-CBfrtSt©^ H 2 K<0 

[0 0 2 4] a«rt-^## (««#) «?±*#©lWfcd s 
*^7iKiJ:5*«S*i5o o^«3^«A^$HS (s 

-P*t<D*teffl»2RV7^E*iX§ (S2) 0 
[0 0 2 5] TA y ;*gBE£&5 1 2 -Ctt, gBffli£>#J 9 tfi L 
(S3) v icDWPWU (S4) , T^!)^W*)BL 
(S5) , T4 !> Xtf>«tfS#lfctt (S6) , jEJfifl: (S 

7) , XUO-Kfb (S8) ©#«3l^«*kH*^» 

*Q;3SSiS 2 AtfttttftbtUft 3 1- J: 19 fffehrc T y 

— v*«»Al»»»5lC3Mk**vS (S9) o 

s&ssfflsi3-m x fft&m»7&#*7mii&sMi ia> 

sr*-f**«>*a (sin, sgi-wnb<?>tt*rBi»Sr 
tfem-r* (s i 2) o 

[0 0 2 6] ww*ffi»8-ctf\ 8«r«!!3Stt7oa/jt* 

Ay3Sttfc«Plf«^*«:SrjE«fbL (S 1 3) , 
3-KftLTKtt^-^«r^*-rS (S14), 
J:5lcUT^S*vfelB«^-^ 2«#*. ID* 
T=k *R, + (1 -k) *R, 

flt, R, k : (l>k) "Cfc 

[0 0 3 2] ccoS^ffiiSS^SfPi 4T»ai^ixyi:fe^S 

i s^ausjx, 



ttioics***!/* (si5) 0 r^y^^-> 
i oice»&;h,£<z>-<\ ^kOLW^y >^ 

[0 0 2 7] ±^L^T^ y ^SWSPl 2WS 

3-S 9«>AQ-31^ffiSft^»aSl 3 "CCDS 10-S15^ 

o Kf**ft^;h^»A»Atf>T-f y ^/^-^RTJWft 

[0 0 2 8] *i\ *7*?iKJ:««BW«foft§IA* 

d»er-f y^ssa&si 2wr^ y kas (si 

-S8), *0MB«ttl3TOi«O3-Kft (S 

1, S2, S 1 0-S 1 4) *W#*i*WBI»tt 

tmm\zftt>ti% 0 tu, T^y*s&«asi 2m 
20 teaser w*tt4T?ttr<o»«i*ffl»3*»e>a6*ur 

T4V*'<f i^v^^V) s»u sta# 
Sr#fcT (S9) , ^<Oitem«:«iH«*£^SPi 4l^^L 

[0 0 2 9] C0>»^<D«a*<O*B<>«*fcH« 

30 *U SiaatSr^^S (SIS). 
[0 0 3 0] CO^SHl|C« % 
ft. *LriH*» 9 (ENMO «r* 

y ^^»«F|S 1 2 £®&!gSBfls 1 3 <D*tim<oB8*» 

s^5<dt>t y ^^^-^twn^^-vtt^i'm-A 

[003 1] »:^ffi{6(K^» 1 4 T -Y y ^ggBfcffl! 
40 1 2t««»»»l 3W*iX-? , ft«>B8^«flS4 l 9^b* 
tt»ofc2o<z>!8©*&, ^T^) (1) ^.t^^U 
r«*ffi*««Ht6 (s 1 6) 

(1) 

— Rft^l»S^5 ( 1 0^*cORa^L/i:T>r y 

*u (s 1 7) , «ffi»**HiA-ra« 

[00 3 3] ±JS L3ta 3 <0»BU^— Klc*5lt-5!»** 

50 ««sij#«nBflfcd»?>»?>ftfcr^ y ^^-v'Ruwifc 



9 

f$^Tfc*K B'Joiott. IS^SfS&5, lOI^MS 

^-ytow^ftW^t^r^ y ^auw 

[00 34] 1 » 1 ©RR^flXfrfrfctt, Kte»4JU*9 

&&&&&&& 1 4 K» LTi£flr 60 
[0 0 3 5) ^C0»£\ ^:tb- : pnoR8^SP4&t/9^^ 

<z>t>cz>-oft^r i*5*>9 oZAK : t<Dm&\a*mu&& 
[0 0 3 6] BLhRWL*:* !Bltf>jSJ6<^^J:fr 

a, t-y y ^^(^^•cMSfeKStt$rfi L ^\ «A*3e«> 

ttfclfc UMMRSriP*.*: <£> i~ 6 ~ £ ft < . A»olB*ft<z> 
^v^*p«9*«ffl-rsrfcft<, *J6ftBS*Id*BrilBt*, 

[003 7] 04 &m 2 « JSliW^tB^tofifc*:*"**^ 13 
»;*B*ttl 2£®£&ggS8£8fSl 3<D#*G>Hfrfr 

[00 3 8] H 5 It* 2 0^ifcOjB1IB£>«»]*™ KSr* 

*t*a 0 r^Wi*^ kic*5v^ts l— s i 5 

— v<z>4>3&*&* ft t>*a»feUv<* — 
[0 0 3 9] r<oJB2«)|lllt«?»ti4:»i^**l6 



t 

(6) ftffiW* 10- 1 3 7 2 2 1 

10 

l 4fcJ:6*Kafe«>a"e*>*o H^fllWli 

s tt, r y *safesis i 2 &umuBaiv 1 3 <r>*ti? 
ivz>iB*«s4at5 9 3&»b, y *^?~^&t«g«^ 

-r* (sie) 0 

[0 0 4 0] *ofift^**»-^ttitW*i6*:« 
V^£»fcL*^«afcJ;oTW£L (Si 7) , ««s 

10 i*^aKJt«)»*» y ;*/^-:^S£l#<^• 
Art, r-f y ^b«»i 2<z>ua^»4*»e>, ss2&*-c 

mi 5^ttAASn/t»ittfc»2fiti:«>»«*<0*SSr- 

^ ii ffifl>jH«**^i"T>f y ^As*»fliA*e> 

[004 1] 4fc, *^aj:H/J^v^ gtl 
ftv\fc«>, r>f »^B»«i 2 **fe<o<z>!Hfi««)*-cr* 

^»t/ett^^ — tiffin 

Z&tfXmW&tti&U Hit ^1 <D*lfc©»«-eBWi 
6 (S 1 8) o 

30 [004 2] tt^*0»« 1 5 ttSM^&@»ftS 14^b8 
*<DL*vM*fcJttfcLTMJ£L, (S19), *£>«3fetS 
^ y — yJVM/^-^, HfrMttWB 5 f 1 

[00 4 3] Kiiie^fcJB 2 0^ife<^ffiK::fcu ^tt, 
40 "CS, L36»t>CO»2<D3llSO!>»lB , T?tt. V 

* -y<7>SPS«rffiffl-T5 r t ft < «HS9J#^BWI«:!f 

[0044] cconi£<D7#fl8-cte, r>< y ^ggffiisc 1 2 
si 3 t>Mr»M7 i:«p^s^ftw^FP8*c«tfi^^i^rv^T, 

|Sl1$l8l*WW2 t 8d«1*«|*d»l 4fc««SftT^ 
50 ^0116 ^® » h^i. r (^Rg^® 16t ««JS^tt 1 4 



u 

[0 0 4 51 A* y ltllLMi^^W^ 
ftWM l l t^J: 9 T4 V *88»6» 1 2 tm«L&mn l 3 

10 0 4 6] rCDpj^- KiC^V^T, -tH^HT^y^ 

bmb 1 2 1 ®siK«ss& 1 3 0>¥sWLtom&smc¥!msh 10 
\cx 5«awii#(oift«A^^e>r-f y *88»#p i 2 -co 

7>f 9^©3-Kft (S1-S8) , KlflRRBNtttl 
3-(?O^Sft<03^-Kft (SI, S2, S9-S13)* 

[0 0 4 7] ^BKftl 2 0>»»»a«3&t«K 

(S14) 0 ^Oi^g^ft^Ltl^ 1&7CG9 

H> flB^»»ttl 7^«»S^S (S 1 5) o 
[0 0 4 8] &t^, »»J*— KJCOV^TBW-f&o ^ 

^-k^v^x 1 7(^tv- ; etva«[oAo 

BHW*^KK*3V*S lCOfBMfeA^^S 1 3<D=»-K{fc 

[0049] Vfmtfe&n 1 4 snfcr-f y * 

K*e>fK 6 uifc^-CHfrg^SSfli 7^ 

(si 5) 0 r^s^j^^ssKifc^ 
U3*tfc«a* (eno 1 stz&bft, 

Z <0«-frW£« 1 5 l&^ft 1 6 i:J:oT§W: 40 

— ^^H— A*©fc©36»^5^*rW3eL, (S 1 
6) , *<!0JpJ£tt*SrW*-rS. 

arc** 9z<D2mm<oMm&Rmzti& 9 wi^it 

Ha^SfSSfli 7fciK»£jfcTV*SW«^~>'^5fc0> 
K^i-^<#»»^^-^5iR|oTv^»*o*9 l#l 
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«6>1\ a»*n-cv%5**A«>««^*-vo!>«|j^e > 
[0 0 5 1] i » i ofla^*^**. m^sp i 6 una 

#Sf$gfSl 7^^»^i^TV^5locDlt*«^^5'-^Srffl 

A bixfcf*»/^ * - ^*«IH* Lfc tWt* t—vh «- A 
4liot>^^if?^W)eo*9«[ABWfl*fTV\ 

[0 0 5 2] l«nC0^60»^(Cli. SB^Si5l6«flg 

£s?«SiJi 7^a*stbxv^**<o»«^^-^«r« 

^#-vi:H-A*^t>«>*»^53a><o«3eot D«A» 
[00 5 3] &±tftW UfcSS 3 <oJUS<oaSU8i- Xtitf. 

titmm* ^719 «ras«»»«Fp 1 3 (omxmu 7 

[0 0 5 4] «oTv--«>3l*«>««-Crt2» j e-KX 
2, 7(-53iI^(^aibtiS^, *ix»a^)iB«tt!B 1 

[oo55] ctx.^. r>r y ^^mm^nmm^mxm 



(8) 
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[oo5 6i ^<omnM<ommt, &2, 3<Dnm<oM 
r-<y^^7i stsmm**? i 9k&m\<\ r 

2 f 7*ciSiI>5r^iS^ix5^. *;h4U&<0&Jif;i:®2, 3 

m^(o%m<omm^^^^2 f 3<nmm<oBmt 
xtyzi&mirzzkfr'ezzw-c, mmvmti&ms: 

So 

[00 5 8] 

&jgi£u *<nmm*b¥fWfib\b\sxnit.T<<{ y 

->RTfm$L'<*-^$:, ^s»£*vr^sr-r y ;* 

- >-Rx*mms<? - > t LT^n^n^ffitas 

few t><z>^a>£^J5rrs J: b ir^So 

[0 0 5 9] ^oT^tU^ixtf, })*®m\Z-MZ- 

k fcXZ 5 k v * 5 6>ixa 0 
[0ffiW»W/e£lftW] 

[Ell] *«WlcJ:5<BA«B']«ll«>!Bi<ollll6o«|g 

[El 2] micolllficoifg^f^fflSr^-r^n-^Y- h 
-?£>So 

[ia 3] mi<Dnm<o&m<oft®*^'t7v-7-v--^* 
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* "CfcSo 

[04] *mw\z.£*mAmmmm<o%2<Dnm<DBm 

[05] ®20HMi0^ffiOf^ffl4r^-ryci^^^-h 

[06] *«Wi-J:SfflA»SfJ^B<?>*3co*lS<D^«B 
[07] ^300^0^(0^4:^70-^^- h 

io [0 8] m 3 <Dnm<DBm<Dftm&7ji~t7 

[01 0] *^^J;SffiA»)5'J»Bw^5(O||ffiW0 
ffii^^n ^0T*>S o 

[011] **Mi^J:6fflA»8'J«Hco®6<D^te<75?K 
ffi«r^-r^p ^0-C$>S o 
[012] ^ftW«r^T^n i y^0-eS>$ o 
[013] ft*Sf^ffffl «r^t 7 p - f t - h -Cfe 

20 S 0 

[014] tt*ft«fOfPffi^-r^a-^-h-Cfo 

S* 

[flF^OKftSS] 
1 

2 rn&mu 

3 ^{R^aisis 

5 si£3§es& 

7 

30 8 

1 0 RS£-S«» 

1 1 fitymfiftmu 

12 r-< y ^mtm 

1 3 dRSftggSBSK 
1 4 
l 5 

1 6 RB^ffl 

1 7 JS-g^SSfl 

40 is 7-ry^ffl*^7 
19 mmm**? 
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CLAIMS 



[Claim(s)] 

[Claim 1] The iris pattern and facies pattern which carried out the feature extraction and which photoed 
the identified person, and were obtained from the image Collate with the iris pattern and facies pattern 
which are registered beforehand, ask for each similarity, and the similarity of this iris pattern and the 
similarity of a facies pattern are combined. Identification equipment with which the iris pattern and 
facies pattern which were obtained from the image of an identified person based on the joint result are 
characterized by judging whether it is the thing of the iris pattern and facies pattern which were used for 
collating, and the same person. 

[Claim 2] The pretreatment section which cuts down an iris in identification equipment according to 
claim 1 from the camera which photos a person, and the image which this camera photoed, The feature- 
extraction section which extracts the description of the iris cut down by this pretreatment section, and 
obtains an iris pattern, The collating dictionary section which registers the iris pattern obtained by this 
feature-extraction section at the time of registration, And the iris recognition section which has the 
collating section which collates the iris pattern obtained by the feature-extraction section at the time of 
discernment with the iris pattern registered into said collating dictionary section, and asks for similarity, 
The pretreatment section which detects the field which shows the profile and the description of a face, 
its relative relation, etc. from the image which said camera photoed, The feature-extraction section 
which extracts the description of the facies detected by this pretreatment section, and obtains a facies 
pattern, The collating dictionary section which registers the facies pattern obtained by this feature- 
extraction section at the time of registration, And the facies recognition section which has the collating 
section which collates the facies pattern obtained by the feature-extraction section at the time of 
discernment with the facies registered into said collating dictionary section, and asks for similarity, The 
similarity bond part which combines the similarity of the iris pattern sent from each collating section of 
said iris recognition section and the facies recognition section, and the similarity of a facies pattern, 
Identification equipment characterized by equipping the iris pattern and facies pattern which were 
obtained from the image of an identified person based on the joint result sent from this similarity bond 
part with the comprehensive judgment section which judges whether it is the thing of the iris pattern and 
facies pattern which were used for collating, and the same person. 

[Claim 3] The iris pattern and facies pattern which carried out the feature extraction and which photoed 
the identified person, and were obtained from the image Collate with the iris pattern and facies pattern 
which are registered beforehand, and it asks for similarity, respectively. It judges whether it is the iris 
pattern same person's thing which the iris pattern obtained from the image of an identified person by the 
similarity of an iris pattern used for collating. When not belonging to the same person, the similarity of 
an iris pattern and the similarity of a facies pattern are combined. Identification equipment with which 
the iris pattern and facies pattern which were obtained from the image of an identified person based on 
the joint result are characterized by judging whether it is the thing of the iris pattern and facies pattern 
which were used for collating, and the same person. 

[Claim 4] The pretreatment section which cuts down an iris in identification equipment according to 
claim 3 from the camera which photos a person, and the image which this camera photoed, The feature- 
extraction section which extracts the description of the iris cut down by this pretreatment section, and 
obtains an iris pattern. The collating dictionary section which registers the iris pattern obtained by this 
feature-extraction section at the time of registration, And the iris recognition section which has the 
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collating section which collates the iris pattern obtained by the feature-extraction section at the time of 
discernment with the iris pattern registered into said collating dictionary section, and asks for similarity, 
The pretreatment section which detects the field which shows the profile and the description of a face, 
its relative relation, etc. from the image which said camera photoed, The feature-extraction section 
which extracts the description of the facies detected by this pretreatment section, and obtains a facies 
pattern, The collating dictionary section which registers the facies pattern obtained by this feature- 
extraction section at the time of registration, And the facies recognition section which has the collating 
section which collates the facies pattern obtained by the feature-extraction section at the time of 
discernment with the facies pattern registered into said collating dictionary section, and asks for 
similarity, The similarity bond part which combines the similarity of the iris pattern sent through the 
comprehensive judgment section from each collating section of said iris recognition section and the 
facies recognition section, and the similarity of a facies pattern, It judges whether it is the iris pattern 
same person's thing which the iris pattern obtained from the image of an identified person by the 
similarity of the iris pattern sent from the collating section of said iris recognition section used for 
collating. When not belonging to the same person, the similarity of said iris pattern and the similarity of 
the facies pattern sent from the collating section of said facies recognition section are combined by said 
similarity bond part. Identification equipment characterized by equipping the iris pattern and facies 
pattern which were obtained from the image of an identified person based on the joint result with the 
comprehensive judgment section which judges whether it is the thing of the iris pattern and facies 
pattern which were used for collating, and the same person. 

[Claim 5] It sets to claim 1 and identification equipment given in three, and is the T=k*RI+(l-k) 

*RfT:synthesis similarity RI about the similarity of an iris pattern, and the similarity of a facies pattern. : 

Similarity Rf by the iris : Similarity k by facies: Constant (l>k) 

Identification equipment characterized by joining together by the formula to say. 

[Claim 6] The identification equipment with which the description pattern which photoed an identified 

person, combined the iris pattern and the facies pattern which carried out a feature extraction, and which 

obtained from that image, made a description pattern, collated this description pattern with the 

description pattern registered beforehand, asked for similarity, and obtained from the image of an 

identified person based on that similarity is characterized by to judge whether it is the thing of the 

description pattern which used for collating, and the same person. 

[Claim 7] The pretreatment section which cuts down an iris in identification equipment according to 
claim 6 from the camera which photos a person, and the image which this camera photoed, And the iris 
recognition section which has the feature-extraction section which extracts the description of the iris cut 
down by this pretreatment section, and obtains an iris pattern, The pretreatment section which detects 
the field which shows the profile and the description of a face from the image which said camera 
photoed, its relative relation, etc., and the facies recognition section which has the feature-extraction 
section which extracts the description of the facies detected by this pretreatment section, and obtains a 
facies pattern, The description bond part which combines the iris pattern and facies pattern which are 
sent from each feature-extraction section of said iris recognition section and the facies recognition 
section, and makes the description pattern, The collating dictionary section which registers the 
description pattern made from this description bond part at the time of registration, the description 
pattern registered into said collating dictionary section in the description pattern sent from said 
description bond part at the time of discernment - joining together --**-- with the collating section 
which collates and asks for similarity Identification equipment characterized by equipping the 
description pattern obtained from the image of an identified person based on the similarity sent from this 
collating section with the comprehensive judgment section which judges whether it is the thing of the 
description pattern used for collating, and the same person. 

[Claim 8] Identification equipment characterized by joining together by the vector of an iris pattern and 
a facies pattern in identification equipment according to claim 6. 

[Claim 9] Identification equipment which makes one set the camera which photos a person in claim 2, 
claim 4, and identification equipment according to claim 7, and is characterized by having the camera 
output distribution section which distributes the output of this camera to both the iris recognition section 
and the facies recognition section. 

[Claim 10] the identification equipment characterized by sending the image which photoed the image 
which resembled claim 2, claim 4, and identification equipment according to claim 7, set, was equipped 
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■ with the camera for irises, and the camera for fades, and was photoed with the camera for irises with 
delivery and the ** camera for facies in the iris recognition section to the facies recognition section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the identification equipment which identifies an 
individual using human being's ecological description, especially the iris of an eyeball. 
[0002] 

[Description of the Prior Art] When Consumer Transaction Facility performs dealings actuation in a 
financial institution, or when accessing the data which have secreting nature by computer etc., 
identification for checking the existence of the rating in the case of entrance to the facility which only 
further specific human being puts in etc. is performed. 

[0003] The thing of current versatility can be considered as a technique of this identification, or although 
it carries out, there is a technique of identifying an individual using that iris that is some human being's 
eyeballs as one. Since there is the description of it being completed at infancy, and this iris hardly 
changing through a lifetime, and being [ which grows fat ] hard to be influenced of change by the 
physique of becoming thin, application in the direction of many will be expected highly [ discernment 
precision ] therefore in the future. -<-\Sq 
[0004] Drawing 12 is the functional block diagram showing the conventional common identification ^ \ ] 
equipment using an iris. The pretreatment section which performs from the camera (video camera) with ' 
which 1 performs an image input in drawing, and the image by which 2 was photoed with this camera 1 , 
the processing, i.e., pretreatment, which cuts down an iris, 3 is the feature-extraction section which 
extracts the description of the iris cut down by this pretreatment section 2, and codes that pattern. 4 is 
the collating section which collates the iris pattern which has registered into the collating dictionary 
section 5 the iris pattern sent from this feature-extraction section 3, and asks for the similarity between 
both, and two or more iris patterns for manpower are beforehand stored in the collating dictionary 
section 5 here. 

[0005] 6 is the judgment section both the iris pattern judges whether it is the same person's thing from 
the similarity computed by the collating section 4 to be. In this configuration, as for the pretreatment 
section 2, the feature-extraction section 3, the collating section 4, and the judgment section 6, being 
constituted by a microprocessor and exclusive operation hardware is common, and it is [ the collating 
dictionary section 5 ] common to consist of semiconductor memory, a magnetic disk, etc. 
[0006] Next, an operation of a configuration of having mentioned above is explained. Drawing 13 is a 
flow chart which shows the procedure at the time of the register mode of an iris pattern, and draw i ng 14 
is a flow chart which shows the procedure in the discernment mode of an iris pattern. First, the register 
mode of drawing 13 is explained according to the step shown by S. 

[0007] The image of the upper half of the body of those, who should register, is photoed with a camera 

1 . That is, an image input is carried out (SI). Next, the photoed image is sent to the pretreatment section 

2, logging (indexing of the location of a head) of a head is performed from the image of an identified 
person in this pretreatment section 2 (S2), and processing which cuts down an iris from logging 
(indexing of the location of an eye) (S3) of an eye and the image of this eye (indexing of the location of 
an iris) is further performed in the sequential pretreatment section 2 from the image of this head (S4). 
[0008] The image of this cut-down iris is sent to the feature-extraction section 3 , and the description / 
required for collating is extracted in the feature-extraction section 3 (S5). An iris is divided into a ) 
required analysis band, or, specifically, the feature extraction of the Gabor filter etc. extracting 
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* concentration change of an iris is performed. And it normalizes the description of the extracted iris in the 
feature-extraction section 3 (S6), it is coded as binary data (S7), and about 256 bytes of iris code is 
eventually generated as an iris pattern. 

[0009] Thus, required data, such as a registrant name, an ID number, and a date, are added, and the 
generated iris pattern is registered into the collating dictionary section 5 (S8). Next, the discernment 
mode of drawing 14 is explained according to the step similarly shown by S. In addition, in this mode, 
two or more men's iris pattern shall be registered into the above by the collating dictionary section 5 
like. 

[0010] First, the image input (SI) of an identified person, logging (S2) of a head, logging of an eye (S3), 
And after being carried out in order in the pretreatment section 2 like the case where it is each , 
processing of an iris of logging (S4) at said registration time, It is carried out in the feature-extraction 
section 3 like the case where it is each processing of the feature extraction (S5) of an iris, normalization 
(S6), and coding (S7) at said registration time, and an iris pattern is generated. 
[001 1] The generated iris pattern is sent to the collating section 4, and in the collating section 4, the 
collating (matching) operation of the iris pattern sent from this feature-extraction section 3 and the iris 
pattern registered into the collating dictionary section 5 is carried out, and it asks for similarity (S8). By 
the collating operation in this case, distance values, such as the Hamming distance, are well used as a 
scale of similarity. 

[0012] The similarity (distance value) of the iris pattern chosen by collating in this collating section 4 is 
transmitted to the judgment section 6. In the judgment section 6, the iris pattern obtained from the image 
of an identified person by the experiment or the statistical method as compared with one or more 
thresholds calculated beforehand judges that it is the thing of the iris pattern with which the sent 
similarity was collated in the collating dictionary section 5, and the same person (S9). 
[0013] In addition, although it can be freely chosen [ certain ] now which code (who) registered into the 
collating dictionary 5 as an object for collating is used or whether it is, and it crawls and the pattern 
(how many persons) of shoes is used and it is determined by the specification of a system in the 
collating processing in this discernment mode, it divides roughly and two kinds of gestalten as follows 
are adopted. As opposed to the iris pattern with which one of them was obtained from the image of an 
identified person When the pattern which should collate of the iris patterns registered into the collating 
dictionary section 5 is known that is, it is collating of 1 to 1 . One [ another ] When the pattern which 
should collate of the iris patterns registered into the collating dictionary section 5 is not known but it 
chooses the probable iris pattern out of two or more persons' iris pattern registered that is, it is collating 
of one pair n. 

[0014] In collating of 1 to 1, the collating section 4. computes similarity using one iris pattern, and 
outputs the calculation result to it to the judgment section 6. In the judgment in this case, it identifies 
whether the iris pattern with which the iris pattern obtained from the image of an identified person 
collated similarity as compared with one or more thresholds belongs to the same person. 
[0015] In collating of one pair n, the collating section 4 collates two or more iris patterns in the collating 
dictionary section 5, performs a collating operation, and sends out the high order [ the 1st place or the 
m-th place of a high order (m is any value) ] similarity at the judgment section 6. In this case, the 
judgment section 6 judges the similarity of the 1st place or the m-th place of a high order with one or 
more thresholds, investigates whether the iris pattern obtained from the image of an identified person is 
most similar to which collated iris pattern, or it is not fully similar, and identifies whether the iris pattern 
collated with the iris pattern obtained from the image of an identified person belongs to the same person. 

[0016] 

[Problem(s) to be Solved by the Invention] However, with the identification equipment ot the iris 
utilization mentioned above, in recognition equipment, when an identified person did not wink at the 
time of photography or the data of an exact iris were not obtained by the instability of the image 
acquisition by the lighting conditions of the instability of the image by the thing, like the hair of hair 
starts an eye, or a perimeter etc., positive discernment became difficult and there was a problem that 
where of the rate of discernment fell. 

[0017] When solving such a problem, it has been strong enough in the position with an identified person 
impossible for in order to obtain stabilization of an image, and the increment in a throughput, 
enlargement of equipment, the formation of an expensive rank, the increment in power consumption, 
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' etc. will no longer be avoided, and it will become not realistic to add a severe limit to surrounding 
lighting conditions, if a camera with many pixels is used in order to gather a recognition rate desirable 
still more simply on a human interface. 

[0018] Therefore, it has been strong enough in the position with an identified person impossible for, and 
positive discernment is possible for the technical problem of the invention in this application, without 
[ without it adds a severe limit to surrounding lighting conditions, and ] using a camera with many 
pixels, and it is realizing the identification equipment with which the high rate of discernment is 
obtained. 
[0019] 

[Means for Solving the Problem] Therefore, the iris pattern and facies pattern which carried out the 
feature extraction and which this invention photoed the identified person, and were obtained from the 
image Collate with the iris pattern and facies pattern which are registered beforehand, ask for each 
similarity, and the similarity of this iris pattern and the similarity of a facies pattern are combined. The 
iris pattern and facies pattern which were obtained from the image of an identified person based on the 
joint result are characterized by judging whether it is the thing of the iris pattern and facies pattern which 
were used for collating, and the same person. 
[0020] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained below. Drawing 1 is the block diagram showing the configuration of the 1 st of the gestalt of 
operation of the identification equipment by this invention. This identification unit is constituted by the 
camera 1 which photos a person, the camera output distribution section 11, the iris recognition section 
12, the facies recognition section 13, the similarity bond part 14, and the comprehensive judgment 
section 15. 

[0021] Here, the camera output distribution section 1 1 undergoes the output from a camera 1, and sends 
out the output to the iris recognition section 12 and the facies recognition section 13, respectively. The 
iris recognition section 12 consists of the pretreatment section 2, the feature-extraction section 3, the 
collating section 4, and the collating dictionary section 5, and the facies recognition section 13 is also 
constituted by the pretreatment section 7, the feature-extraction section 8, the collating section 9, and the 
collating dictionary section 10. 

[0022] Each part of 2-4 in the iris recognition section 12 is the same as that of the component shown in 
drawing 13 , and each part of 7-10 of the facies recognition section 13 is equivalent to the thing of 2-4. It 
fs^whatthe similarity bond part 14 receives each similarity from the collating section 4 of the iris 
recognition section 12, and the collating section 10 of the facies recognition section 13, computes 
comprehensive. similarity, and is sent out to the comprehensive judgment section 6 on the other hand. 
An identified person judges whether you are the person registered into the collating dictionary section 
1 0 of the collating dictionary section 5 of the iris recognition section 12, and the facies recognition 
section 13 from the comprehensive similarity sent from the similarity bond part 14, and the 
comprehensive judgment section 15 outputs the judgment result. 

[0023] Next, an operation of the equipment by such configuration is explained. This equipment operates 
in the two modes, register mode and discernment mode, drawing 2 is the flow chart of register mode, 
and drawing 3 is the flow chart in discernment mode. First, the register mode of drawing 2 is explained 
according to the step shown by S. 

[0024] The image of the upper half of the body of those (registrant), who should register, is photoed 
with a camera 1. That is, an image input is carried out (SI). The output of this camera 1 is sent to the 
camera output distribution section 1, and the image photoed by this camera output distribution section 1 
with the camera 1 is distributed to each pretreatment section 2 and 7 of the iris recognition section 12 
and the facies recognition section 13 (S2). 

[0025] In the iris recognition section 12, each processing of logging (S3) of a head, logging (S4) of an , \ 
eye, logging (S5) of an iris, the feature extraction (S6) of an iris, normalization (S7), and coding (S8) is \ 
performed by the pretreatment section 2 and the feature-extraction section 3 as usual, and an iris pattern 
is registered into the collating dictionary section 5 (S9). detection (SI 1) of the field which the 
pretreatment section 7 detects the profile of a face in the facies recognition section 13 on the other hand 
from a registrant's image sent from the camera output distribution section 1 1 (S10), and shows the 
description peculiar to faces, such as an eye, a nose, and opening, from the profile — these relative 
relation is detected further (SI 2). 
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[0026] In the feature-extraction section 8, the description of the inputted face image is normalized and; 

(51 3) coded in response to the output of the pretreatment section 7, and a facies pattern is generated' 

(51 4) . Thus, required data, such as a registrant name, an ID number, and a date, are added, and the 
generated facies pattern is registered into the collating dictionary section 10 (SI 5). In addition, although 
it is necessary to make both this pattern of each other link since an iris pattern and a facies pattern are 
registered into the collating dictionaries 5 and 10 as mentioned above, respectively, a registrant name 
and an ID number can be used as data for a link. 

[0027] Moreover, processing of the 12 iris recognition sectionS3 - S9 mentioned above and processing 
of S10-S15 in the facies recognition section 13 are performed in parallel. Next, the discernment mode of 
drawing 3 is explained according to the step similarly shown by S. In addition, in this mode, two or 
more a manpower man's iris patterns and facies patterns shall be registered into the above by the 
collating dictionary sections 5 and 10 like, respectively. 

[0028] First, each processing from the image input of an identified person with a camera 1 to coding 
(S1-S8) of the iris in the iris recognition section 12 and coding (SI, S2, S10-S14) of the facies in the 
facies recognition section 13 is performed like the time of said registration. And in the iris recognition - 
section 12, the iris pattern generated in the feature-extraction section 3 is sent to the collating section 4, 
in the collating section 4, carries out the collating (matching) operation of the iris pattern sent from this; 
feature-extraction section 3, and the iris pattern registered into the collating dictionary section 5, and 
outputs (S9) and its result to the similarity bond part 14 in quest of similarity. 

[0029] In addition, calculation of the similarity in this case is also performed as usual. On the other "~ 
hand, in the facies recognition section 13, the facies pattern generated in the feature-extraction section 8" 
is sent to the collating section 9, and in the collating section 9, it collates [ the facies pattern registered 
into the collating dictionary section 10, and ], the facies pattern sent from the feature-extraction section 8^ 
is calculated, and it asks for similarity (SI 5). 

[0030] An interval scale etc. is used for this collating operation, and the collating section 9 outputs the ^ 
similarity (distance value) of the result of an operation to it to the similarity bond part 14. Thus, 
although each collating of an iris pattern and a facies pattern is performed in each collating section 4 and 
9 of the iris recognition section 12 and the facies recognition section 13, the iris pattern and facies 
pattern of the collating dictionary section 5 which are used for this collating are controlled so that the 
same person's pattern is surely used. - ^° 

[0031] Next, the similarity bond part 14 computes comprehensive similarity by combining two 
similarity received from each collating section 4 and 9 of the iris recognition section 12 and the facies. 
recognition section 13 by the following (1) types (SI 6). 

T=k*RI+(l-k) *Rf (1) type - here -- T:synthesis similarity and RI : The similarity by the iris, and 

Rf : It is the similarity by facies, and kxonstant (l>k), and this constant k determines a suitable value^ 
with an experiment or a statistical method. O \ 

[0032] The comprehensive similarity computed by this similarity bond part 14 is sent out to the ^ } 
comprehensive judgment section 15, the iris pattern and facies pattern which were obtained from the 
image into which comprehensive similarity was inputted as compared with one or more thresholds judge 
whether it is the thing of the iris pattern and facies pattern which were collated in the collating dictionary 
sections 5 and 10, and the same person (SI 7), and the comprehensive judgment section 15 outputs a 
j udgment result. 

[0033] In the collating processing in the discernment mode of drawing 3 mentioned above, two kinds of 
gestalten as follows are adopted. As opposed to the iris pattern and facies pattern with which one of 
them was obtained from the image of an identified person Each, when the pattern is known that is, it is 
collating of 1 to 1 . it should collate of the iris pattern registered into the collating dictionary sections 5 
and 10, and the facies patterns ~ one [ another ] When the pattern which should collate of the iris pattern 
registered into the collating dictionary sections 5 and 10 and the facies patterns is not known but it 
chooses the probable iris pattern and a facies pattern out of two or more spa turns registered that is, it is 
collating of one pair n. 

[0034] In collating of 1 to 1, the collating sections 4 and 9 compute similarity using one iris pattern and 
a iacies pattern, respectively, and output it to it to the similarity bond part 14. In collating of one pair n, 
the collating sections 4 and 9 perform a collating operation using the iris pattern and facies pattern of 
each plurality in the collating dictionary sections 5 and 10, and send out the high order [ the 1st place or 
the m-th place of a high order (m is any value) ] similarity to the similarity bond part 14. 
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* [0035] In this case, although the similarity of the 1st place received from each collating section 4 and 9 
or the m-th place of a high order may not belong to the same person In that case, when the similarity 
bond part 14 notifies to the comprehensive judgment section 15 noting that it is not probable enough It 
can judge with the iris pattern and facies pattern which were obtained from the image of an identified 
person not belonging to the iris pattern and facies pattern which were used for collating, and the same 
person. 

[0036] Since according to the gestalt of the 1st operation facies recognition is performed in addition to 
iris recognition and it is carrying out by [ which were explained above ] using the similarity of both 
recognition of discernment of individual specification, it has been strong enough in the position with an 
identified person impossible for, and without [ without it adds a severe limit to surrounding lighting 
conditions, and ] using a camera with many pixels, positive discernment is possible and the high rate of 
discernment can be obtained. 

[0037] Drawing 4 is the block diagram showing the 2nd configuration of the gestalt of operation. The 
gestalt of this 2nd operation is what connected the comprehensive judgment section 15 to each collating 
sections 4 and 9 of the iris recognition section 12 and the facies recognition section 13, and connected 
the similarity bond part 14 to this comprehensive judgment section 15, and is the same as the gestalt of 
the 1st operation about other configurations. Although the gestalt of this 2nd operation also operates in 
two kinds of modes, register mode and discernment mode, since register mode is the same as that of the 
gestalt of the 1st operation, only discernment mode is explained as an operation here. 
[0038] Drawing 5 is the flow chart which shows the discernment mode of the gestalt of the 2nd 
operation, and is explained according to the step shown by S. Since processing to SI -SI 5 is performed 
like the gestalt of the 1st operation in this discernment mode, that explanation is omitted, but the pattern 
which should collate of the iris pattern registered into the registration dictionary sections 5 and 10 and 
the facies patterns does not understand collating by S9 and SI 5, but when choosing the probable pattern 
out of two or more patterns, respectively that is, collating of one pair n is applied. 
[0039] Moreover, the difference in actuation of the gestalt of this 2nd operation and the gestalt of the 1st 
operation is the difference of the diagnosis by the comprehensive judgment section 15 and the similarity 
bond part 14. That is, the comprehensive judgment section 15 will compute each difference of the 
similarity to the n-th place of an iris pattern first, if the similarity from each collating section 4 and 9 of 
the iris recognition section 12 and the facies recognition section 13 to the n-th place of the high order of 
an iris pattern and a facies pattern is received (SI 6). 

[0040] Next, it judges by threshold a which defined the difference using the experiment or the statistical 
method beforehand (SI 7), when a difference is more than threshold a, a comprehensive judgment is 
performed only using the similarity of an iris pattern, but when the difference is below threshold a, it 
progresses to the comprehensive similarity calculation which is the following step. For example, when 
the similarity from the collating section 4 of the iris recognition section 12 to the 2nd place is inputted 
into the comprehensive judgment section 15, the difference of the similarity of the 1st place inputted in 
the comprehensive judgment section 15 and the 2nd place is searched for, and it progresses to a 
comprehensive judgment noting that the iris pattern in which the similarity of the 1st place is shown is 
probable enough, when this difference is larger than threshold a set up beforehand. 
[0041] Moreover, since it cannot say that what has gone up as the 1st place is sufficiently probable when 
the difference is smaller than a, it does not judge only by the similarity of** from the iris recognition 
section 12, but progresses with the following similarity bond part. When the difference of the n-th place 
of the high order of an iris pattern is smaller than threshold a, The comprehensive judgment section 15 
transmits the similarity of the n-th place of the high order of an iris pattern and a facies pattern to the 
similarity bond part 14, and this is received. The similarity bond part 14 Both similarity is combined 
using (1) type explained with the gestalt of the 1st operation, comprehensive similarity is computed, and 
the calculation result is transmitted to the comprehensive judgment section 15 (SI 8). 
[0042] If comprehensive similarity is received from the similarity bond part 14, the comprehensive 
judgment section 15 will judge the comprehensive similarity as compared with one or more thresholds 
(SI 9), and will output the judgment result. That is, the iris pattern and facies pattern which were 
obtained from the image of an identified person judge whether it is the thing of the iris pattern and facies 
pattern which were collated in the collating dictionary sections 5 and 10, and the same person, and 
output the judgment result. 

[0043] Also in the gestalt of the 2nd operation, the high recognition rate which was described above and 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/20/04 



' which was stabilized like the 1st example can be acquired, and moreover, with the gestalt of this 2nd 
operation, since an identified person is identified without using the similarity of a facies pattern when 
judged with an iris pattern being probable enough, improvement in the speed of processing can be 
attained. Drawing 6 is the block diagram showing the 3rd configuration of the gestalt of operation. 
[0044] With the gestalt of this operation, it consists of the iris recognition section 12, the pretreatment 
section 2, and the feature-extraction section 3, and the facies recognition section 13 also consists of the 
pretreatment section 7 and the feature-extraction section 8, and both the feature-extractions sections 2 
and 8 are connected to the description bond part 14. And it has the composition that the collating section 
16 was formed between the description bond part 14 and the comprehensive judgment section 15, and 
the collating dictionary section 17 was formed in this collating section 16 and the description bond part 
14. 

[0045] In addition, it is the same as the gestalt of the 1st and the 2nd operation that each pretreatment 
section 2 and 7 of the iris recognition section 12 and the facies recognition section 13 sends out the 
image photoed with the camera 1 by the camera output distribution section 11. The gestalt of operation 
of three of this ** also operates in two kinds of modes, register mode and discernment mode, drawing 7 
is the flow chart of register mode, and drawing 8 is the flow chart in discernment mode. 
[0046] In both this mode, there is the description after the feature extraction of the iris recognition 
section 12 and the facies recognition section 13, respectively. First, when register mode is explained, it 
is. Each processing from the image input of an identified person with a camera 1 to coding (S1-S8) of 
the iris in the iris recognition section 12 and coding (SI , S2, S9-S13) of the facies in the facies 
recognition section 13 is performed like the gestalt of the 1st and the 2nd operation. 
[0047] The iris pattern and facies pattern which were coded in the feature-extraction section 3 of the iris 
recognition section 12 and the feature-extraction section 8 of the facies recognition section 13 are sent to 
the description bond part 14, it is combined by this description bond part 5, and the description pattern is 
made (S14). 1 -dimensional vector arrangement is adopted as the approach of association in this case. 
Required data, such as a registrant name, an ID number, and a date, are added, and the combined 
description pattern is registered into the collating dictionary section 17 (SI 5). 

[0048] Next, discernment mode is explained. Also in this mode, two or more men's description pattern 
shall be registered into the collating dictionary section 17, respectively. Moreover, since processing from 
the image input of this discernment mode odor SI to coding of S 13 is performed like the case of the 
gestalt of the 1st and the 2nd operation, and the register mode of said dra wing 7 and the description 
association of S14 as well as the case of the register mode of dra wing 7 is performed, that explanation is 
omitted. 

[0049] The description pattern of the iris pattern and facies pattern by which the description association 
was carried out by the description bond part 14 is sent to the collating section 16, and similarity is 
computed by the description pattern registered into the collating dictionary section 17 in this collating 
section 16, collating, and an operation being performed (SI 5). Interval scales, such as the Hamming 
distance, are used also for the collating operation in this case. The similarity (distance value) computed 
in the collating section 16 is sent to the comprehensive judgment section 15. In this comprehensive 
judgment section 15 It compares with one or more thresholds which asked for the similarity obtained by 
the collating section 16 with the experiment or the statistical method beforehand. The description pattern 
obtained from the inputted image judges whether it is the thing of the description pattern collated in the 
collating dictionary section 17, and the same person (SI 6), and outputs the judgment result. 
[0050] Two kinds of gestalten as follows are adopted also for the collating processing in the discernment 
mode of drawing 8 mentioned above. When the description pattern which should collate of the 
description patterns registered into the collating dictionary section 17 understands one of them (i.e., 
when it is collating of 1 to 1 , and the description pattern which should be collated does not understand 
one [ another ] but the probable description pattern is chosen out of two or more persons' description 
pattern registered) that is, it is collating of one pair n. 

[0051] In collating of 1 to 1, the collating section 16 computes similarity using one description pattern 
registered into the collating dictionary section 17, and outputs it to it to the comprehensive judgment 
section 15. In the judgment by the comprehensive judgment section 15, it performs, the judgment, i.e., 
the identification, of being the thing of the description pattern and the same person which the description 
pattern obtained from the image into which similarity was inputted as compared with one or more 
thresholds collated, and the result is outputted. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/20/04 



' [0052] In collating of one pair n, the collating section 16 performs a collating operation using two or 
more description patterns registered into the collating dictionary section 1 7, and outputs the high order 
[ the 1st place or the m-th place of a high order (m is any value) ] similarity to it to the comprehensive 
judgment section 15. In this case, in the judgment by the comprehensive judgment section 15, by 
whether it is fully most similar to which description pattern with which the description pattern obtained 
from the image of an identified person collated the similarity similarity of the 1st place or the m-th place 
of a high order as compared with one or more thresholds, or similar, it performs, a judgment, i.e., the 
identification, of being the thing of the description pattern and the same person, and that result is 
outputted. 

[0053] According to the gestalt of the 3rd operation, the high recognition rate which was explained 
above and which was stabilized like the 1st example can be acquired, and moreover, with the gestalt of 
this 3rd operation, since the collating section and the collating dictionary section can be managed with 
one, respectively, there is an advantage by which a configuration is simplified. Drawing 9 is the block 
diagram showing the 4th configuration of the gestalt of operation. The gestalt of this operation is 
replaced with the camera 1 in the gestalt of the 1st operation at the camera output distribution section 11, 
is what connected the camera 18 for irises to the pretreatment section 2 of the iris recognition section 12, 
and connected the camera 19 for facies to the pretreatment section 7 of the facies recognition section 13, 
respectively, and constitutes other configurations like the gestalt of the 1st operation using the camera 
1 8 for irises, and the camera 19 for facies. 

[0054] Therefore, although the image of an identified person is photoed, respectively and is 
independently sent to the pretreatment sections 2 and 7 with the camera 18 for irises, and the camera 19 
for facies with the gestalt of this operation at the time of register mode and discernment mode, 
processing after it is performed like the gestalt of the 1st operation. While the same effectiveness as the 
gestalt of the 1st operation carried out in this way is acquired also with the gestalt of the 4th operation, 
the camera which was adapted for each recognition can be used by having divided the camera for an 
image input into two sets, the object for iris recognition, and the object for facies recognition. 
[0055] For example, low-pricing and a miniaturization can be attained, without dropping the 
discernment engine performance of equipment compared with the case where can use the camera of a 
wide angle with a low resolution for the camera of a narrow angle [ high resolution ], and facies 
recognition for iris recognition, therefore one expensive and large-sized camera is used. The block 
diagram in which drawing 10 shows the 5th configuration of the gestalt of operation, and drawing 1 1 are 
the block diagrams showing the 6th configuration of the gestalt of operation. 

[0056] The gestalt of this the operation of both is also replaced with the 2nd, and the camera 1 and the 
camera output distribution section 1 1 in the gestalt of operation of three. Using the camera 18 for irises, 
and the camera 19 for facies, it is what connected the camera 18 for irises to the pretreatment section 2 
of the iris recognition section 12, and connected the camera 19 for facies to the pretreatment section 7 of 
the facies recognition section 13, respectively, and other configurations are constituted like the gestalt of 
the 2nd and operation of three. 

[0057] Therefore, although the image of an identified person is photoed, respectively and is 
independently sent to the pretreatment sections 2 and 7 with the camera 18 for irises, and the camera 19 
for facies also with the gestalt of this the operation of both at the time of register mode and discernment 
mode, processing after it is performed like the gestalt of the 2nd and operation of three. While the 2nd 
and the same effectiveness as the gestalt of operation of three are acquired, respectively also with the 
gestalt of the 5th and the 6th operation which were carried out in this way Low-pricing and a 
miniaturization can be attained without dropping the discernment engine performance of equipment, 
since the camera which was adapted for each recognition by having divided the camera for an image 
input into two sets, the object for iris recognition and the object for facies recognition, like the gestalt of 
the 4th operation can be used. 
[0058] 

[Effect of the Invention] The iris pattern and facies pattern which carried out the feature extraction and 
which this invention photoed the identified person as explained above, and were obtained from the 
image Collate with the iris pattern and facies pattern which are registered beforehand, ask for each 
similarity, and the similarity of this iris pattern and the similarity of a facies pattern are combined. He is 
trying for the iris pattern and facies pattern which were obtained from the image of an identified person 
based on the joint result to judge whether it is the thing of the iris pattern and facies pattern which were 
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used for collating, and the same person. 

[0059] Therefore, since according to this facies recognition is performed in addition to iris recognition 
and it is carrying out by using the similarity of both recognition of discernment of individual 
specification, it has been strong enough in the position with an identified person impossible for, and 
without [ without it adds a severe limit to surrounding lighting conditions, and ] using a camera with 
many pixels, positive discernment is attained and the effectiveness that the high rate of discernment can 
be obtained is acquired, 

[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the identification equipment which identifies an 
individual using human being's ecological description, especially the iris of an eyeball. 
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PRIOR ART 



[Description of the Prior Art] When Consumer Transaction Facility performs dealings actuation in a 
financial institution, or when accessing the data which have secreting nature by computer etc., 
identification for checking the existence of the rating in the case of entrance to the facility which only 
further specific human being puts in etc. is performed. 

[0003] The thing of current versatility can be considered as a technique of this identification, or although 
it carries out, there is a technique of identifying an individual using that iris that is some human being's 
eyeballs as one. Since there is the description of it being completed at infancy, and this iris hardly 
changing through a lifetime, and being [ which grows fat ] hard to be influenced of change by the 
physique of becoming thin, application in the direction of many will be expected highly [ discernment 
precision ] therefore in the future. 

[0004] Drawing 12 is the functional block diagram showing the conventional common identification 
equipment using an iris. The pretreatment section which performs from the camera (video camera) with 
which 1 performs an image input in drawing, and the image by which 2 was photoed with this camera 1, 
the processing, i.e., pretreatment, which cuts down an iris, 3 is the feature-extraction section which 
extracts the description of the iris cut down by this pretreatment section 2, and codes that pattern. 4 is 
the collating section which collates the iris pattern which has registered into the collating dictionary 
section 5 the iris pattern sent from this feature-extraction section 3, and asks for the similarity between 
both, and two or more iris patterns for manpower are beforehand stored in the collating dictionary 
section 5 here. 

[0005] 6 is the judgment section both the iris pattern judges whether it is the same person's thing from 
the similarity computed by the collating section 4 to be. In this configuration, as for the pretreatment 
section 2, the feature-extraction section 3, the collating section 4, and the judgment section 6, being 
constituted by a microprocessor and exclusive operation hardware is common, and it is [ the collating 
dictionary section 5 ] common to consist of semiconductor memory, a magnetic disk, etc. 
[0006] Next, an operation of a configuration of having mentioned above is explained. Drawing 13 is a 
flow chart which shows the procedure at the time of the register mode of an iris pattern, and drawing 14 
is a flow chart which shows the procedure in the discernment mode of an iris pattern. First, the register 
mode of drawing 13 is explained according to the step shown by S. 

[0007] The image of the upper half of the body of those, who should register, is photoed with a camera 

1. That is, an image input is carried out (SI). Next, the photoed image is sent to the pretreatment section 

2, logging (indexing of the location of a head) of a head is performed from the image of an identified 
person in this pretreatment section 2 (S2), and processing which cuts down an iris from logging 
(indexing of the location of an eye) (S3) of an eye and the image of this eye (indexing of the location of 
an iris) is further performed in the sequential pretreatment section 2 from the image of this head (S4). 
[0008] The image of this cut-down iris is sent to the feature-extraction section 3, and the description 
required for collating is extracted in the feature-extraction section 3 (S5). An iris is divided into a 
required analysis band, or, specifically, the feature extraction of the Gabor filter etc. extracting 
concentration change of an iris is performed. And it normalizes the description of the extracted iris in the 
feature-extraction section 3 (S6), it is coded as binary data (S7), and about 256 bytes of iris code is 
eventually generated as an iris pattern. 

[0009] Thus, required data, such as a registrant name, an ID number, and a date, are added, and the 
generated iris pattern is registered into the collating dictionary section 5 (S8). Next, the discernment 
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mode of drawing 14 is explained according to the step similarly shown by S. In addition, in this mode, 
fwo or more men's iris pattern shall be registered into the above by the collating dictionary section 5 
like. 

[0010] First, the image input (SI) of an identified person, logging (S2) of a head, logging of an eye (S3), 
And after being carried out in order in the pretreatment section 2 like the case where it is each 
processing of an iris of logging (S4) at said registration time, It is carried out in the feature-extraction 
section 3 like the case where it is each processing of the feature extraction (S5) of an iris, normalization 
(S6), and coding (S7) at said registration time, and an iris pattern is generated. 
[001 1] The generated iris pattern is sent to the collating section 4, and in the collating section 4, the 
collating (matching) operation of the iris pattern sent from this feature-extraction section 3 and the iris 
pattern registered into the collating dictionary section 5 is carried out, and it asks for similarity (S8). By 
the collating operation in this case, distance values, such as the Hamming distance, are well used as a 
scale of similarity. 

[0012] The similarity (distance value) of the iris pattern chosen by collating in this collating section 4 is 
transmitted to the judgment section 6. In the judgment section 6, the iris pattern obtained from the image 
of an identified person by the experiment or the statistical method as compared with one or more 
thresholds calculated beforehand judges that it is the thing of the iris pattern with which the sent 
similarity was collated in the collating dictionary section 5, and the same person (S9). 
[0013] In addition, although it can be freely chosen [ certain ] now which code (who) registered into the 
collating dictionary 5 as an object for collating is used or whether it is, and it crawls and the pattern 
(how many persons) of shoes is used and it is determined by the specification of a system in the 
collating processing in this discernment mode, it divides roughly and two kinds of gestalten as follows 
are adopted. As opposed to the iris pattern with which one of them was obtained from the image of an 
identified person When the pattern which should collate of the iris patterns registered into the collating 
dictionary section 5 is known that is, it is collating of 1 to 1. One [ another ] When the pattern which 
should collate of the iris patterns registered into the collating dictionary section 5 is not known but it 
chooses the probable iris pattern out of two or more persons' iris pattern registered that is, it is collating 
of one pair n. 

[0014] In collating of 1 to 1, the collating section 4 computes similarity using one iris pattern, and 
outputs the calculation result to it to the judgment section 6. In the judgment in this case, it identifies 
whether the iris pattern with which the iris pattern obtained from the image of an identified person 
collated similarity as compared with one or more thresholds belongs to the same person. 
[0015] In collating of one pair n, the collating section 4 collates two or more iris patterns in the collating 
dictionary section 5, performs a collating operation, and sends out the high order [ the 1st place or the 
m-th place of a high order (m is any value) ] similarity at the judgment section 6. In this case, the 
judgment section 6 judges the similarity of the 1 st place or the m-th place of a high order with one or 
more thresholds, investigates whether the iris pattern obtained from the image of an identified person is 
most similar to which collated iris pattern, or it is not fully similar, and identifies whether the iris pattern 
collated with the iris pattern obtained from the image of an identified person belongs to the same person. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, this invention should photo an identified person and he 
needs to do a feature extraction from the image. The iris pattern and the facies pattern which were 
obtained are collated with the iris pattern and the facies pattern which are registered beforehand, it asks 
for each similarity, and he combines the similarity of this iris pattern, and the similarity of a facies 
pattern, and is trying for the iris pattern and the facies pattern which were obtained from the image of an 
identified person based on that joint result to judge whether it is the thing of the iris pattern and facies 
pattern which were used for collating, and the same person. 

[0059] Therefore, since according to this facies recognition is performed in addition to iris recognition 
and it is carrying out by using the similarity of both recognition of discernment of individual 
specification, it has been strong enough in the position with an identified person impossible for, and 
without [ without it adds a severe limit to surrounding lighting conditions, and ] using a camera with 
many pixels, positive discernment is attained and the effectiveness that the high rate of discernment can 
be obtained is acquired. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, with the identification equipment of the iris 
utilization mentioned above, in recognition equipment, when an identified person did not wink at the 
time of photography or the data of an exact iris were not obtained by the instability of the image 
acquisition by the lighting conditions of the instability of the image by the thing, like the hair of hair 
starts an eye, or a perimeter etc., positive discernment became difficult and there was a problem that 
where of the rate of discernment fell. 

[0017] When solving such a problem, it has been strong enough in the position with an identified person 
impossible for in order to obtain stabilization of an image, and the increment in a throughput, 
enlargement of equipment, the formation of an expensive rank, the increment in power consumption, 
etc. will no longer be avoided, and it will become not realistic to add a severe limit to surrounding 
lighting conditions, if a camera with many pixels is used in order to gather a recognition rate desirable 
still more simply on a human interface. 

[001 8] Therefore, it has been strong enough in the position with an identified person impossible for, and 
positive discernment is possible for the technical problem of the invention in this application, without 
[ without it adds a severe limit to surrounding lighting conditions, and ] using a camera with many 
pixels, and it is realizing the identification equipment with which the high rate of discernment is 
obtained. 
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MEANS 



[Means for Solving the Problem] Therefore, the iris pattern and facies pattern which carried out the 
feature extraction and which this invention photoed the identified person, and were obtained from the 
image Collate with the iris pattern and facies pattern which are registered beforehand, ask for each 
similarity, and the similarity of this iris pattern and the similarity of a facies pattern are combined. The 
iris pattern and facies pattern which were obtained from the image of an identified person based on the 
joint result are characterized by judging whether it is the thing of the iris pattern and facies pattern which 
were used for collating, and the same person. 
[0020] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained below. Drawing 1 is the block diagram showing the configuration of the 1st of the gestalt of 
operation of the identification equipment by this invention. This identification unit is constituted by the 
camera 1 which photos a person, the camera output distribution section 1 1 , the iris recognition section 
12, the facies recognition section 13, the similarity bond part 14, and the comprehensive judgment 
section 15. 

[0021] Here, the camera output distribution section 1 1 undergoes the output from a camera 1, and sends 
out the output to the iris recognition section 12 and the facies recognition section 13, respectively. The 
iris recognition section 12 consists of the pretreatment section 2, the feature-extraction section 3, the 
collating section 4, and the collating dictionary section 5, and the facies recognition section 13 is also 
constituted by the pretreatment section 7, the feature-extraction section 8, the collating section 9, and the 
collating dictionary section 10. 

[0022] Each part of 2-4 in the iris recognition section 12 is the same as that of the component shown in 
drawing 13 , and each part of 7-10 of the facies recognition section 13 is equivalent to the thing of 2-4. It 
is what the^ similarity bond part 14 receives each similarity from the collating section 4 of the iris 
recognition section 12, and the collating section 10 of the facies recognition section 13, computes 
comprehensive similarity, and is sent out to the comprehensive judgment section 6 on the other hand. 
An identified person judges whether you are the person registered into the collating dictionary section 
10 of the collating dictionary section 5 of the iris recognition section 12, and the facies recognition 
section 13 from the comprehensive similarity sent from the similarity bond part 14, and the 
comprehensive judgment section 15 outputs the judgment result. 

[0023] Next, an operation of the equipment by such configuration is explained. This equipment operates 
in the two modes, register mode and discernment mode, d rawing 2 is the flow chart of register mode, 
and drawing 3 is the flow chart in discernment mode. First, the register mode of drawing 2 is explained 
according to the step shown by S. 

[0024] The image of the upper half of the body of those (registrant), who should register, is photoed 
with a camera 1. That is, an image input is carried out (SI). The output of this camera 1 is sent to the 
camera output distribution section 1, and the image photoed by this camera output distribution section 1 
with the camera 1 is distributed to each pretreatment section 2 and 7 of the iris recognition section 12 
and the facies recognition section 13 (S2). 

[0025] In the iris recognition section 12, each processing of logging (S3) of a head, logging (S4) of an 
eye, logging (S5) of an iris, the feature extraction (S6) of an iris, normalization (S7), and coding (S8) is 
performed by the pretreatment section 2 and the feature-extraction section 3 as usual, and an iris pattern 
is registered into the collating dictionary section 5 (S9). detection (SI 1) of the field which the 
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pretreatment section 7 detects the profile of a face in the facies recognition section 13 on the other hand 
from a registrant's image sent from the camera output distribution section 1 1 (S10), and shows the 
description peculiar to faces, such as an eye, a nose, and opening, from the profile -- these relative 
relation is detected further (S12). 

[0026] In the feature-extraction section 8, the description of the inputted face image is normalized and 
(SI 3) coded in response to the output of the pretreatment section 7, and a facies pattern is generated 
(SI 4). Thus, required data, such as a registrant name, an ID number, and a date, are added, and the 
generated facies pattern is registered into the collating dictionary section 10 (SI 5). In addition, although 
it is necessary to make both this pattern of each other link since an iris pattern and a facies pattern are 
registered into the collating dictionaries 5 and 10 as mentioned above, respectively, a registrant name 
and an ID number can be used as data for a link. 

[0027] Moreover, processing of the 12 iris recognition sectionS3 - S9 mentioned above and processing 
of S10-S15 in the facies recognition section 13 are performed in parallel. Next, the discernment mode of 
drawing 3 is explained according to the step similarly shown by S. In addition, in this mode, two or 
more a manpower man's iris patterns and facies patterns shall be registered into the above by the 
collating dictionary sections 5 and 10 like, respectively. 

[0028] First, each processing from the image input of an identified person with a camera 1 to coding 
(S1-S8) of the iris in the iris recognition section 12 and coding (SI, S2, S10-S14) of the facies in the 
facies recognition section 13 is performed like the time of said registration. And in the iris recognition 
section 12, the iris pattern generated in the feature-extraction section 3 is sent to the collating section 4, 
in the collating section 4, carries out the collating (matching) operation of the iris pattern sent from this 
feature-extraction section 3, and the iris pattern registered into the collating dictionary section 5, and 
outputs (S9) and its result to the similarity bond part 14 in quest of similarity. 
[0029] In addition, calculation of the similarity in this case is also performed as usual. On the other 
hand, in the facies recognition section 13, the facies pattern generated in the feature-extraction section 8 
is sent to the collating section 9, and in the collating section 9, it collates [ the facies pattern registered 
into the collating dictionary section 10, and ], the facies pattern sent from the feature-extraction section 8 
is calculated, and it asks for similarity (SI 5). 

[0030] An interval scale etc. is used for this collating operation, and the collating section 9 outputs the 
similarity (distance value) of the result of an operation to it to the similarity bond part 14. Thus, 
although each collating of an iris pattern and a facies pattern is performed in each collating section 4 and 
9 of the iris recognition section 12 and the facies recognition section 13, the iris pattern and facies 
pattern of the collating dictionary section 5 which are used for this collating are controlled so that the 
same person's pattern is surely used. 

[0031] Next, the similarity bond part 14 computes comprehensive similarity by combining two 
similarity received from each collating section 4 and 9 of the iris recognition section 12 and the facies 
recognition section 13 by the following (1) types (SI 6). 

T=k*RI+(l-k) *Rf (1) type - here -- Tisynthesis similarity and RI : The similarity by the iris, and 

Rf : It is the similarity by facies, and kxonstant (l>k), and this constant k determines a suitable value 
with an experiment or a statistical method. 

[0032] The comprehensive similarity computed by this similarity bond part 14 is sent out to the 
comprehensive judgment section 15, the iris pattern and facies pattern which were obtained from the 
image into which comprehensive similarity was inputted as compared with one or more thresholds judge 
whether it is the thing of the iris pattern and facies pattern which were collated in the collating dictionary 
sections 5 and 10, and the same person (SI 7), and the comprehensive judgment section 15 outputs a 
judgment result. 

[0033] In the collating processing in the discernment mode of drawing 3 mentioned above, two kinds of 
gestalten as follows are adopted. As opposed to the iris pattern and facies pattern with which one of 
them was obtained from the image of an identified person Each, when the pattern is known that is, it is 
collating of 1 to 1 . it should collate of the iris pattern registered into the collating dictionary sections 5 
and 10, and the facies patterns - one [ another ] When the pattern which should collate of the iris pattern 
registered into the collating dictionary sections 5 and 10 and the facies patterns is not known but it 
chooses the probable iris pattern and a facies pattern out of two or more spa turns registered that is, it is 
collating of one pair n. 

[0034] In collating of 1 to 1, the collating sections 4 and 9 compute similarity using one iris pattern and 
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a facies pattern, respectively, and output it to it to the similarity bond part 14. In collating of one pair n, 
the collating sections 4 and 9 perform a collating operation using the iris pattern and facies pattern ot 
each plurality in the collating dictionary sections 5 and 1 0, and send out the high order [ the 1st place or 
the m-th place of a high order (m is any value) ] similarity to the similarity bond part 14. 
[00351 In this case, although the similarity of the 1st place received from each collating section 4 and 9 
or the m-th place of a high order may not belong to the same person In that case, when the similarity 
bond part 14 notifies to the comprehensive judgment section 15 noting that it is not probable enough It 
can judge with the iris pattern and facies pattern which were obtained from the image of an identified 
person not belonging to the iris pattern and facies pattern which were used for collating, and the same 

fo e 0361 Since according to the gestalt of the 1st operation facies recognition is performed in addition to 
ris recognition and it is carrying out by [ which were explained above ] using the similarity of both 
recognition of discernment of individual specification, it has been strong enough in the position with an 
identified person impossible for, and without [ without it adds a severe limit to surrounding lighting 
conditions, and ] using a camera with many pixels, positive discernment is poss.ble and the high rate oi 

discernment can be obtained. . « . . x . 

r00371 Drawing 4 is the block diagram showing the 2nd configuration of the gestalt of operation, he 
gestalt oftln¥2nd operation is what connected the comprehensive judgment section 1 5 to each collating 
sections 4 and 9 of the iris recognition section 12 and the facies recognition section 13, and connected 
the similarity bond part 14 to this comprehensive judgment section 15, and is the same as the gestalt ot 
the 1st operation about other configurations. Although the gestalt of this 2nd operation also operates in 
two kinds of modes, register mode and discernment mode, since register mode is the same as that of the 
gestalt ofthe 1st operation, only discernment mode is explained as an operation here 
[00381 Drawing 5 is the flow chart which shows the discernment mode of the gestalt of the 2nd 
operauonTanTfrexplained according to the step shown by S. Since processing to Sl-S 15 is P^™™« 
like the gestalt ofthe 1st operation in this discernment mode, that explanation is omitted, but the pattern 
which should collate ofthe iris pattern registered into the registration dictionary sections 5 and 1 ) and 
the facies patterns does not understand collating by S9 and S 1 5, but when choosing the probable pattern 
out oftwo or more patterns, respectively that is, collating ofone pair n is applied 
[00391 Moreover, the difference in actuation ofthe gestalt of this 2nd operat,on and the gestalt ofthe Is 
operation is the difference ofthe diagnosis by the comprehensive judgment section .15 and the similarity 
bond part 14. That is, the comprehensive judgment section 15 will compute each difference ofthe 
similarity to the n-th place of an iris pattern first, if the similarity from each collating section 4 and 9 of 
*e iris recognition section 12 and the facies recognition section 13 to the n-th place of the high order of 
an iris pattern and a facies pattern is received (SI 6). ^tieti^l 
[00401 Next it judges by threshold a which defined the difference using the experiment or the statistical 
method beforehand (S17), when a difference is more than threshold a, a comprehensive judgment is 
rrformed only using the similarity of an iris pattern, but when the difference is below threshold a, it 
progresses to the comprehensive similarity calculation which is the following step For example, when 
teXri* from the collating section 4 ofthe iris recognition section 12 to the 2nd place is inputted 
ntoTe ^ comprehensive judgment section 15, the difference of the similarity of the 1st place inputted in 
he comprehensive judgment section 15 and the 2nd place is searched for, and it progresses to a 
comprehensive judgment noting that the iris pattern in which the similarity of the 1st place is shown is 
probable enough, when this difference is larger than threshold a set up beforehand. 
1004 11 Moreover since it cannot say that what has gone up as the 1 st place is sufficiently probab e when 
Se^^cirindte than a, it does not judge only by the similarity of from the ins recognition 
^Z^Z^Ls with the following similarity bond part. When the difference ot the n-th place 
of the h gh oZ of an iris pattern is smaller than threshold a, The comprehensive judgment section 1 5 
transmits the similarity ofthe n-th place ofthe high order of an iris pattern and a facies pattern to the 
si Sfy bond'art 14, and this is received. The similarity bond part 14 Both similarity is combined 
using 1) type explained with the gestalt ofthe 1st operation, comprehensive similarity is computed, and 
the calculation result is transmitted to the comprehensive judgment section 1 5 (S18). 
ra04l^^mprehensive similarity is received from the similarity bond part 14, the comprehensive 
ESon 1 5 will judge the comprehensive similarity as compared with one or more thresholds 
(S 1 9^ Ji ^output thijudgment result. That is, the iris pattern and facies pattern which were 
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obtained from the image of an identified person judge whether it is the thing of the iris pattern and facies 
pattern which were collated in the collating dictionary sections 5 and 10, and the same person, and 
output the judgment result. 

[0043] Also in the gestalt of the 2nd operation, the high recognition rate which was described above and 
which was stabilized like the 1st example can be acquired, and moreover, with the gestalt of this 2nd 
operation, since an identified person is identified without using the similarity of a facies pattern when 
judged with an iris pattern being probable enough, improvement in the speed of processing can be 
attained. Drawing 6 is the block diagram showing the 3rd configuration of the gestalt of operation. 
[0044] With the"gestalt of this operation, it consists of the iris recognition section 12, the pretreatment 
section 2, and the feature-extraction section 3, and the facies recognition section 13 also consists of the 
pretreatment section 7 and the feature-extraction section 8, and both the feature-extractions sections 2 
and 8 are connected to the description bond part 14. And it has the composition that the collating section 
16 was formed between the description bond part 14 and the comprehensive judgment section 15, and 
the collating dictionary section 17 was formed in this collating section 16 and the description bond part 
14. 

[0045] In addition, it is the same as the gestalt of the 1st and the 2nd operation that each pretreatment 
section 2 and 7 of the iris recognition section 12 and the facies recognition section 13 sends out the 
image photoed with the camera 1 by the camera output distribution section 1 1 . The gestalt of operation 
of three of this ** also operates in two kinds of modes, register mode and discernment mode, dr awing 7 
is the flow chart of register mode, and drawi ng 8 is the flow chart in discernment mode. 
[0046] In both this mode, there is the description after the feature extraction of the iris recognition 
section 12 and the facies recognition section 13, respectively. First, when register mode is explained, it 
is. Each processing from the image input of an identified person with a camera 1 to coding (S1-S8) of 
the iris in the iris recognition section 12 and coding (SI, S2, S9-S13) of the facies in the facies 
recognition section 13 is performed like the gestalt of the 1st and the 2nd operation. 
[0047] The iris pattern and facies pattern which were coded in the feature-extraction section 3 of the iris 
recognition section 12 and the feature-extraction section 8 of the facies recognition section 13 are sent to 
the description bond part 14, it is combined by this description bond part 5, and the description pattern is 
made (SI 4). 1 -dimensional vector arrangement is adopted as the approach of association in this case. 
Required data, such as a registrant name, an ID number, and a date, are added, and the combined 
description pattern is registered into the collating dictionary section 17 (SI 5). 

[0048] Next, discernment mode is explained. Also in this mode, two or more men's description pattern 
shall be registered into the collating dictionary section 17, respectively. Moreover, since processing from 
the image input of this discernment mode odor SI to coding of S13 is performed like the case of the 
gestalt of the 1st and the 2nd operation, and the register mode of said drawing 7 and the description 
association of S14 as well as the case of the register mode of drawing "7 is performed, that explanation is 
omitted. 

[0049] The description pattern of the iris pattern and facies pattern by which the description association 
was carried out by the description bond part 14 is sent to the collating section 16, and similarity is 
computed by the description pattern registered into the collating dictionary section 17 in this collating 
section 16, collating, and an operation being performed (SI 5). Interval scales, such as the Hamming 
distance, are used also for the collating operation in this case. The similarity (distance value) computed 
in the collating section 16 is sent to the comprehensive judgment section 15. In this comprehensive 
judgment section 15 It compares with one or more thresholds which asked for the similarity obtained by 
the collating section 16 with the experiment or the statistical method beforehand. The description pattern 
obtained from the inputted image judges whether it is the thing of the description pattern collated in the 
collating dictionary section 17, and the same person (SI 6), and outputs the judgment result. 
[0050] Two kinds of gestalten as follows are adopted also for the collating processing in the discernment 
mode of drawing 8 mentioned above. When the description pattern which should collate of the 
description patterns registered into the collating dictionary section 17 understands one of them (i.e., 
when it is collating of 1 to 1, and the description pattern which should be collated does not understand 
one [ another ] but the probable description pattern is chosen out of two or more persons' description 
pattern registered) that is, it is collating of one pair n. 

[0051] In collating of 1 to 1, the collating section 16 computes similarity using one description pattern 
registered into the collating dictionary section 17, and outputs it to it to the comprehensive judgment 
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section 15. In the judgment by the comprehensive judgment section 15, it performs, the judgment, i.e., 
the identification, of being the thing of the description pattern and the same person which the description 
pattern obtained from the image into which similarity was inputted as compared with one or more 
thresholds collated, and the result is outputted. 

[0052] In collating of one pair n, the collating section 16 performs a collating operation using two or 
more description patterns registered into the collating dictionary section 17, and outputs the high order 
[ the 1st place or the m-th place of a high order (m is any value) ] similarity to it to the comprehensive 
judgment section 15. In this case, in the judgment by the comprehensive judgment section 15, by 
whether it is fully most similar to which description pattern with which the description pattern obtained 
from the image of an identified person collated the similarity similarity of the 1st place or the m-th place 
of a high order as compared with one or more thresholds, or similar, it performs, a judgment, i.e., the 
identification, of being the thing of the description pattern and the same person, and that result is 
outputted. 

[0053] According to the gestalt of the 3rd operation, the high recognition rate which was explained 
above and which was stabilized like the 1st example can be acquired, and moreover, with the gestalt of 
this 3rd operation, since the collating section and the collating dictionary section can be managed with 
one, respectively, there is an advantage by which a configuration is simplified. Drawing 9 is the block 
diagram showing the 4th configuration of the gestalt of operation. The gestalt of this operation is 
replaced with the camera 1 in the gestalt of the 1st operation at the camera output distribution section 11, 
is what connected the camera 1 8 for irises to the pretreatment section 2 of the iris recognition section 12, 
and connected the camera 19 for facies to the pretreatment section 7 of the facies recognition section 13, 
respectively, and constitutes other configurations like the gestalt of the 1st operation using the camera 
1 8 for irises, and the camera 19 for facies. 

[0054] Therefore, although the image of an identified person is photoed, respectively and is 
independently sent to the pretreatment sections 2 and 7 with the camera 18 for irises, and the camera 19 
for facies with the gestalt of this operation at the time of register mode and discernment mode, 
processing after it is performed like the gestalt of the 1st operation. While the same effectiveness as the 
gestalt of the 1st operation carried out in this way is acquired also with the gestalt of the 4th operation, 
the camera which was adapted for each recognition can be used by having divided the camera for an 
image input into two sets, the object for iris recognition, and the object for facies recognition. 
[0055] For example, low-pricing and a miniaturization can be attained, without dropping the 
discernment engine performance of equipment compared with the case where can use the camera of a 
wide angle with a low resolution for the camera of a narrow angle [ high resolution ], and facies 
recognition for iris recognition, therefore one expensive and large-sized camera is used. The block 
diagram in which drawing 10 shows the 5th configuration of the gestalt of operation, and drawing 1 1 are 
the block diagrams showing the 6th configuration of the gestalt of operation. 

[0056] The gestalt of this the operation of both is also replaced with the 2nd, and the camera 1 and the 
camera output distribution section 1 1 in the gestalt of operation of three. Using the camera 18 for irises, 
and the camera 19 for facies, it is what connected the camera 18 for irises to the pretreatment section 2 
of the iris recognition section 12, and connected the camera 19 for facies to the pretreatment section 7 of 
the facies recognition section 13, respectively, and other configurations are constituted like the gestalt of 
the 2nd and operation of three. 

[0057] Therefore, although the image of an identified person is photoed, respectively and is 
independently sent to the pretreatment sections 2 and 7 with the camera 18 for irises, and the camera 19 
for facies also with the gestalt of this the operation of both at the time of register mode and discernment 
mode, processing after it is performed like the gestalt of the 2nd and operation of three. While the 2nd 
and the same effectiveness as the gestalt of operation of three are acquired, respectively also with the 
gestalt of the 5th and the 6th operation which were carried out in this way Low-pricing and a 
miniaturization can be attained without dropping the discernment engine performance of equipment, 
since the camera which was adapted for each recognition by having divided the camera for an image 
input into two sets, the object for iris recognition and the object for facies recognition, like the gestalt of 
the 4th operation can be used. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the gestalt of operation of the 1st of the identification 
equipment by this invention. 

[Drawing 2] It is the flow chart which shows an operation of the gestalt of the 1st operation. 
[Drawing 3] It is the flow chart which shows an operation of the gestalt of the 1st operation. 
[Drawing^] It is the block diagram showing the gestalt of operation of the 2nd of the identification 
equipment by this invention. 

[Drawing 5] It is the flow chart which shows an operation of the gestalt of the 2nd operation. 
[DrawngT] It is the block diagram showing the gestalt of operation of the 3rd of the identification 
equipment by this invention, 

[Drawing 7] It is the flow chart which shows an operation of the gestalt of the 3rd operation. 
fDrawingl] It is the flow chart which shows an operation of the gestalt of the 3rd operation. 
[Drawingl^ It is the block diagram showing the gestalt of operation of the 4th of the identification 
equipment by this invention. 

[Drawing 1 0] It is the block diagram showing the gestalt of operation of the 5th of the identification 
equipment by this invention. 

[Drawing 1 1] It is the block diagram showing the gestalt of operation of the 6th of the identification 
equipment by this invention. 

[Drawing 12] It is the block diagram showing the conventional technique. 
[Drawing 13] It is the flow chart which shows an operation of the conventional technique. 
[Drawing 14] It is the flow chart which shows an operation of the conventional technique. 
[Description of Notations] 

1 Camera 

2 Pretreatment Section 

3 Feature-Extraction Section 

4 Collating Section 

5 Collating Dictionary Section 

7 Pretreatment Section 

8 Feature-Extraction Section 

9 Collating Section 

1 0 Collating Dictionary Section 

1 1 Camera Output Distribution Section 

12 Iris Recognition Section 

1 3 Fades Recognition Section 

14 Similarity Bond Part 

15 Comprehensive Judgment Section 

1 6 Collating Section 

17 Collating Dictionary Section 

1 8 Camera for Irises 

1 9 Camera for Facies 
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[Procedure amendment] 

[Filing Date] January 22, Heisei 15 (2003. 1.22) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 2 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim 2] In identification equipment according to claim 1, 
The camera which photos a person, 

The pretreatment section which cuts down an iris from the image which this camera photoed, the 
feature-extraction section which extract the description of the iris cut down by this pretreatment section, 
and obtain an iris pattern, the collating dictionary section which register the iris pattern obtained by this 
feature-extraction section at the time of registration, and the iris recognition section which have the 
collating section which collates the iris pattern obtained by the feature-extraction section at the time of 
discernment with the iris pattern registered into said collating dictionary section, asks for similarity, 
It is this feature-extraction section at the time of the pretreatment section which detects the field which 
shows the profile and the description of a face from the image which said camera photoed, its relative 
relation, etc., the feature-extraction section which extracts the description of the facies detected in this 
pretreatment section, and obtains a facies pattern, and registration. The collating dictionary section 
which registers the obtained facies pattern, and the facies recognition section which has the collating 
section which collates the facies pattern obtained by the feature-extraction section at the time of 
discernment with the facies registered into said collating dictionary section, and asks for similarity, 
The similarity bond part which combines the similarity of the iris pattern sent from each collating 
section of said iris recognition section and the facies recognition section, and the similarity of a facies 
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pattern, 

Identification equipment characterized by equipping the iris pattern and facies pattern which were 

obtained from the image of an identified person based on the joint result sent from this similarity bond 

part with the comprehensive judgment section which judges whether it is the thing of the iris pattern and 

facies pattern which were used for collating, and the same person. 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 4 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim 4] In identification equipment according to claim 3, 
The camera which photos a person, 

The pretreatment section which cuts down an iris from the image which this camera photoed, the 
feature-extraction section which extract the description of the iris cut down by this pretreatment section, 
and obtain an iris pattern, the collating dictionary section which register the iris pattern obtained by this 
feature-extraction section at the time of registration, and the iris recognition section which have the 
collating section which collates the iris pattern obtained by the feature-extraction section at the time of 
discernment with the iris pattern registered into said collating dictionary section, asks for similarity, 
It is this feature-extraction section at the time of the pretreatment section which detects the field which 
shows the profile and the description of a face from the image which said camera photoed, its relative 
relation, etc., the feature-extraction section which extracts the description of the facies detected in this 
pretreatment section, and obtains a facies pattern, and registration. The collating dictionary section 
which registers the obtained facies pattern, and the facies recognition section which has the collating 
section which collates the facies pattern obtained by the feature-extraction section at the time of 
discernment with the facies pattern registered into said collating dictionary section, and asks for 
similarity, 

The similarity bond part which combines the similarity of the iris pattern sent through the 
comprehensive judgment section from each collating section of said iris recognition section and the 
facies recognition section, and the similarity of a facies pattern, 

The iris pattern obtained from the image of an identified person by the similarity of the iris pattern sent 
from the collating section of said iris recognition section judges whether it is the thing of the iris pattern 
same person who used for collating, 

The identification equipment with which the iris pattern and the facies pattern which made combine the 

similarity of said iris pattern and the similarity of the facies pattern sent from the collating section of 

said facies recognition section by said similarity bond part, and obtained from the image of an identified 

person based on the joint result when not belonging to the same person are characterized by to have the 

comprehensive judgment section which judges whether it is the thing of the iris pattern and the facies 

pattern used for collating, and the same person. 

[Procedure amendment 3] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 5 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim 5] In identification equipment according to claim 1 or 3, 

Similarity of an iris pattern, and similarity of a facies pattern, 

T=k*RI+(l-k)*Rf 

T: Comprehensive similarity 

RI : similarity by the iris 

Rf : similarity by facies 

k: Constant (l>k) 

Identification equipment characterized by joining together by the formula to say. 

[Procedure amendment 4] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 7 

[Method of Amendment] Modification 
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[Proposed Amendment] 

[Claim 7] In identification equipment according to claim 6, 
The camera which photos a person, 

The pretreatment section which cuts down an iris from the image which this camera photoed, and the iris 
recognition section which has the feature-extraction section which extracts the description of the iris cut 
down by this pretreatment section, and obtains an iris pattern, 

The pretreatment section which detects the field which shows the profile and the description of a face 
from the image which said camera photoed, its relative relation, etc., and the facies recognition section 
which has the feature-extraction section which extracts the description of the facies detected in this 
pretreatment section, and obtains a facies pattern, 

The description bond part which combines the iris pattern and facies pattern which are sent from each 
feature-extraction section of said iris recognition section and the facies recognition section, and makes 
the description pattern, 

The collating dictionary section which registers the description pattern made from this description bond 
part at the time of registration, 

the description pattern registered into said collating dictionary section in the description pattern sent 
from said description bond part at the time of discernment - joining together --**-- the collating 
section which collates and asks for similarity, 

Identification equipment characterized by equipping the description pattern obtained from the image of 

an identified person based on the similarity sent from this collating section with the comprehensive 

judgment section which judges whether it is the thing of the description pattern used for collating, and 

the same person. 

[Procedure amendment 5] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 9 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim 9] In claim 2, claim 4, or identification equipment according to claim 7, 

Identification equipment which makes one set the camera which photos a person and is characterized by 

having the camera output distribution section which distributes the output of this camera to both the iris 

recognition section and the facies recognition section. 

[Procedure amendment 6] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 10 

[M ethod of Amendment] Modification 

[Proposed Amendment] 

[Claim 10] In claim 2, claim 4, or identification equipment according to claim 7, 

It is a preparation about the camera for irises, and the camera for facies. 

It is delivery to the iris recognition section about the image photoed with the camera for irises, 

Identification equipment characterized by sending the image photoed with the camera for facies to the 

facies recognition section. 

[Procedure amendment 7] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0040 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0040] Next, it judges by threshold a which defined the difference using the experiment or the statistical 
method beforehand (SI 7), when a difference is more than threshold a, a comprehensive judgment is 
performed only using the similarity of an iris pattern, but when the difference is under threshold a, it 
progresses to the comprehensive similarity calculation which is the following step. For example, when 
the similarity from the collating section 4 of the iris recognition section 12 to the 2nd place is inputted 
into the comprehensive judgment section 15, in the comprehensive judgment section 15, the difference 
of the similarity of the 1st inputted place and the 2nd place is searched for, and it progresses to a 
comprehensive judgment noting that it is the same as threshold a which this difference set up 
beforehand, or the iris pattern in which the similarity of the 1 st place is shown is probable enough, when 
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large.* 

[Procedure amendment 8] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0041 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0041] Moreover, since it cannot say that what has gone up as the 1st place is sufficiently probable when 
the difference is smaller than a, it does not judge only by the similarity from the iris recognition section 
12, but progresses to the next comprehensive similarity calculation. When the difference of the n-th 
place of the high order of an iris pattern is smaller than threshold a, the comprehensive judgment section 
15 should receive the similarity bond part 14. an iris -- a pattern ~ and -- facies — a pattern ~ a high 
order — n - place - similarity — transmitting - this - winning popularity - similarity - a bond part - 
14 - the -- one - operation - a gestalt - having explained - (-- one ~) -- a formula - using - both 
similarity - joining together - comprehensive similarity -- computing - the calculation result the 
comprehensive judgment section 15 - transmitting (SI 8) . 
[Procedure amendment 9] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0045 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0045] In addition, it is the same as the gestalt of the 1st and the 2nd operation to send out the image 
photoed with the camera 1 by the camera output distribution section 1 1 to each pretreatment section 2 
and 7 of the iris recognition section 12 and the facies recognition section 13. The gestalt of this 3rd 
operation also operates in two kinds of modes, register mode and discernment mode, drawing 7 is the 
flow chart of register mode, and drawing 8 is the flow chart in discernment mode. 



[Translation done,] 



http://www4.ipdl.jpo.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.jpo.g... 8/20/04 



